Western manuals with regard to visuals. All differences seem to point in the same direction; Chinese visuals appear to have an entertaining function while Western visuals are not meant to entertain the readers but have an informative or instructive function. This study aims to enhance the mutual understanding of information designers in cross-cultural manual design.
INTRODUCTION
Pictures are always of importance in manuals. They have many benefits; as the saying goes "a picture is worth a thousand words". Visuals require little knowledge of the product or language; encourage people to read the accompanying text; call for less cognitive efforts than text, and they can be processed in a distracting environment [1] . However, new challenges due to the globalization have emerged. Cultural differences should be taken into consideration in visual designs [1] . Pictures are not universal but culture-specific [2] . People from different cultural backgrounds appreciate and prefer different visuals [3] - [7] . As a result of repeated exposure over time passes, people in different cultures have different expectations of what a particular visual should look like [5] , [8] . Moreover, the usability of manuals may be influenced by expectations and by the appreciation of visuals dependent on culture [4] , [9] .
Regardless of the advantages, localization of manuals is mostly done superficially, mostly on the textual part, without regard to cultural factors [10] , [11] . In terms of research, the rhetoric of visuals is mainly studied in the Western world [4] , [12] . So, the design and use of visuals in manuals from different cultures need attention because of the increasing importance of visuals and the lack of knowledge on the necessity to localize them.
Chinese and Western manuals are studied in this paper. Because these two cultures are the most distant and the least influenced by each other [13] . An important difference is that Western cultures are considered to be "low-context cultures" where most information is explicit, while the Chinese culture is a "high-context culture" where most information is conveyed in the context or shared by people, with few explicit messages [14] .
There is already a considerable number of studies published on differences Chinese and Western documents and many studies have been conducted to compare the visual differences between China and Western countries within the field of technical communication. Although these studies are valuable, most of these studies have some disadvantages. First, most studies are rather small, including a small number of manuals that are studied. In addition, the methods used were mostly informal, and the comparisons were not completely systematically carried out. Last but not least, some studies were published decades ago, but culture is dynamic and keeps changing. Design related to cultures needs to be continuously reassessed [15] .
Therefore, this study compares the use of visuals by analyzing a large number of Chinese and Western manuals. The research question is how Chinese and Western manuals differ from each other with respect to their visual design.
LITERATURE REVIEW
This section reviews key earlier findings in five aspects: the total number of visuals, visual types, the relationship between visuals and texts, visual-text position, and color.
I. Total number of visuals
Recent researches have suggested that Chinese manuals use more pictures. For example, it is shown that more pictures appear in Chinese automobile manuals than in German ones [16] , [17] . Similarly, Kong [18] suggests that Chinese newspapers tend to employ more photos compared to their English counterparts. Besides, it is identified that there are more pictures on Taiwan government websites than on government websites in the UK [19] . It has also been shown that in other eastern cultures, such as in Japan, pictures are more dominant in consumer product instructions than in English instructions, which include more textual information [20] .
There are several possible explanations for these results. Some researchers attribute the results to different preferences; Chinese users like pictorial information and German prefer texts [21] . China has a long history of involving numerous detail drawings to help users finish their tasks [22] . Some researchers state that Chinese people have a better understanding of graphics than Germans because of their visual comprehension ability caused by Chinese pictographic scripts [16] , [17] . Others consider Chinese users are easier to be affected by visuals compared to Western users, such as Swiss people, and thus it is suggested to add more pictures in Chinese interfaces [11] .
II. Visual types
There are many types of pictures in manuals, such as line drawings, photographs, icons, and infographics [23] . Visuals in manuals reflect the social and cultural beliefs, so it might be that people from different cultural backgrounds appreciate different types of visuals [3] .
Firstly, one of the most impressive differences regarding the use of visuals between high context and low context cultures is the use of cartoons, personifications of products or cute style pictures [19] , [20] , [24] , [25] . Cartoons seem to appeal to Chinese people, especially from the age of 15 to 25 who prefer cuteness [4] . Building a good relationship with the reader is highly emphasized in Chinese culture and these cartoons can "make difficult tasks seem like fun" and "would create a friendly appearance" [25, p. 169] . S. Li [26] agrees with the importance of relationship building in manuals. She puts forward that the traditional Chinese user manuals are too distant from the audience and should be more userfriendly. In this case, some cartoon-like pictures can be helpful in Chinese manuals.
Additionally, visuals for experts that do not seem to be usable or understandable for the general public are used more often in Chinese manuals. Electric circuit diagrams, which are expected to be targeted to experts, appear in many Chinese manuals and do not appear often in American ones [2] , [27] .
Finally, pictures to depict action steps are suggested to be more detailed in Chinese manuals than in Chinese ones [2] . Besides, An overview of the product, instead of a detailed depiction of operation is in Chinese operational visuals [26] .
. The relationship between visuals and texts
It is a challenge for information developers to understand how text and visuals work together to make the documents more effective and more usable for the reader [3] .
In Chinese manuals, the connection between visuals and the accompanying text is less clear through positioning or labeling than in Western manuals [22] , [27] - [29] . This probably stems from the fact that users are expected to comprehend the accompanying text with their background knowledge in a high context culture with many common senses shared while the relationship should be specified in a low context culture [29] , [27] .
Yiqin Wang and Wang [17, p. 44] classify the relationship between text and visuals into two types: elaborative/complementary: "text and graphics complement each other" and redundant: "a detailed text description is provided when the graphics alone are sufficiently illustrative". Speaking of differences, research has shown the visual-text relationship is elaborative in Chinese manuals while redundant in German manuals [16] .
Schriver [30] distinguished five types of picture text relationships in instruction manuals, redundant, complementary, supplementary, juxta positional, and stage-setting. Except for the five relationships, Carney and Levin [31] propose the decorational relationship, where pictures are used to decorate the page or to motivate learners. They assume decorational pictures make texts more attractive to readers, however, they have no real instructional purpose and should be limited. What's more, it is supposed that decorational pictures may confuse readers [32] . Nevertheless, this decorational relationship is especially more visible in high context cultures, where aesthetic proposes are central, compared to technical or explanatory purposes in low context cultures [24] . Some authors [33] believe that Japanese emphasize aesthetics a lot and that it is important for them to give readers a good impression. So, visuals don't necessarily need to be related to the text. For Americans, on the other hand, visuals should be clear and comprehensible for the readers to follow.
IV. Visual and text position
It has commonly been assumed that position preference is culturally different. It is preferable to put tables on the right in America while left in Asian cultures [34] . Besides, pictures are often arranged vertically to texts in Chinese and horizontally in German manuals [16] , [17] .
. Color
The color and color categorization is assumed to be perceived in different ways by Asian and Western people [8] , [35] . According to recent reports, Chinese users favor a colorful interface and Westerners prefer a monotonously colored one [19] , [35] , [36] . There is some evidence to suggest that things are stated clearly in the low context culture, and a consistent layout and color scheme is easier to interpret for people in that culture [37] . At the same time, more things are left unsaid in high context cultures, so diverse layout and color schemes are preferred [37] . However, it is left unsaid or unexplored how this kind of difference is reflected in the design of user manuals in Western and Chinese cultures.
. Conclusion
All studies referred to suggest differences between the use of visuals in Chinese and Western manuals. However, a large size, systematic and comprehensive study is needed to analyze different design strategies that are used by information designers from China and Western countries.
METHODOLOGY
The content analysis included 50 Western and 50 Chinese household product manuals designed in their own cultures and published after 2007. The manuals were analyzed according to a coding scheme, using ATLAS.ti ® software. The coding scheme was designed based on the findings of previous studies and on the analysis of 10 preselected manuals. A second coder was assigned 10 (5 Chinese and 5 English) randomly selected manuals and coded those manuals to ensure reliability. The Cohen's Kappa value is 0.90, with a significance of p<0.0005, which shows very high agreement between the first and the second coder. Finally, data were exported to SPSS and independent-samples t-tests and chi-square test were used to test if there were statistically significant differences between Chinese and Western manuals.
I. Manual collection
The choice to include only household appliance manuals in the content analysis was based on the following reasons. Firstly, household appliances are targeted at the general public and nowadays people use many household appliances [38] . So, this type of manual represents the popular design style in society. Secondly, previous studies suggested cultural differences in household appliance manuals [20] , [25] , [27] - [29] , [38] - [40] . Finally, the industries of household appliances are developing very fast in both Chinese and Western countries, which enhances comparability.
It's impossible and impractical to include all products, so products were chosen which meet the following requirements. To begin with, products should not too simple and should have sufficient functions. In addition, products should be widely used in both cultures. Those products were excluded which are popular in one culture but seldom used in the other culture, such as electric massage devices or soya milk producers which are not common in Western cultures. Finally, the product categories chosen should have different functionalities, which can help to cover numerous types of manuals.
Based on the principles above, 10 product categories are made, which include refrigerators, washing machines, water heaters, vacuum cleaners, air purifiers, humidifiers, food processors, televisions, space heaters and wireless speakers. For each category, 5 brands were randomly selected (using a few criteria) from the websites that rank household brands by quality, popularity and other official statistics in both two cultures. Brands refer to local original brands. For example, Siemens is a brand originated from Germany, so it is counted as a Western brand instead of a Chinese one, although its products are also sold in China. Besides this, the selected brands are all commonly known in their own culture.
After selecting the brands, one manual for each brand was chosen. Selected manuals were randomly obtained through official channels such as websites and offline stores.
Fifty Chinese manuals and fifty Western manuals were included in this study. All manuals were published from 2007 to 2016. All Western manuals were downloaded from the official websites (N=50), while only 29 Chinese manuals were from their official websites. The other manuals were fetched from other manual websites (11), the printed version in stores (3) . Coding scheme To analyze selected 100 manuals, a coding scheme was needed to categorize data. The coding scheme used in the study was designed both top-down and the bottom-up.
Codes were guided by the five categories summarized from the previous findings. The coding process started by randomly selecting ten manuals (five Chinese and five Western) that were used to conduct open coding. All manuals were scanned to have a general impression of possible differences. Next, all texts were read word by word and marked when possible differences appeared.
After finishing coding 10 manuals, these marked differences were examined to be classified into several categories. Some codes were added under the five categories, such as a user-interface icon in the visual type and a new one emerged: human appearance, that show whether human images or gender are depicted in pictures.
On the basis of this classification, 100 manuals were analyzed respectively. The total pages were 1895.
IV. Data analysis
Collected data were exported from ATLAS.ti and analyzed in SPSS. Because the Chinese manuals counted less in pages than the Western manuals, the influence of the number of pages should be eliminated. At first, oneway between-groups analysis of covariance was conducted to compare the differences of Chinese and Western manuals, but most codes violated the assumption of homogeneity of regression of slopes. So, codes covariant with pages were divided by pages. The total number of visual code was divided by the total number of pages, and all the other codes expect position type, manual color, and front page color were divided by the total number of visuals.
Then non-parametric codes were analyzed by the independent-samples t-test, and parametric codes by the chi-squared test.
Apart from the analysis of a single code, we also wanted to know the relationship between two codes by analyzing the occurrence data from ATLAS.ti. For example, besides comparing the total number of visuals, this study also takes into account the number of visuals in declarative information to describe product information and operational information to describe steps. Therefore, we compared the concurrence of two types of codes: visual and accompanying text types (declarative/operational information).
RESULTS
The section below describes results of visual comparisons. Table 1 
I. Total number of visuals
In contrast to earlier findings, however, no evidence of a higher number of visuals in Chinese manuals has been found. Nonetheless, a statistical trend toward significance shows that somewhat more pictures are used in the operational information in Western manuals than in Chinese manuals. On the contrary, in Chinese manuals, there are more visuals appear in declarative texts that specify all information except actions, such as safety information, concept definition, and product specification.
. Visual types
The majority of visual types are utilized in a different manner between Chinese and Western manuals.
Chinese manuals are more likely to include four types of pictures: a cartoon with personification (the picture of non-living thing represented as if it were a living being, as shown in Figure 1 ), cartoons that draw abstract and simple pictures of things that don't have the same size or dimension as the real one, circuit diagrams that represent an electrical circuit with the components and interconnections of the circuit (as shown in Figure 1) 
DISCUSSION
This section discusses the key findings, the limitations, the implication for the industry as well as the academy, and possible future research directions.
I. Conclusion
Based on the literature, it is expected that there are more visuals in Chinese manuals [16] , [17] . The results of this study are not completely in line with this expectation; there is no difference between the total number of visuals, but there are more visuals in declarative information in Chinese manuals than in Western manuals. Western manuals seem to contain more operational visuals.
Furthermore, some types of visuals are more often used in Chinese manuals. Previously published studies showed that there are more cartoons in high context cultures, such as Japan [20] , [24] , [25] . This study makes a further step to analyze Chinese culture and the results confirm that both cartoons and cartoons with personifications are more frequently present in Chinese manuals. Besides, as expected [2] , [27] , circuit diagrams showing professional knowledge to experts are found more often in Chinese manuals. On the other hand, some visual types appear more in Western manuals. The paper ascertains the notion that Chinese visuals show more detailed information of action steps [2] . In addition, a new finding is that technical line drawing pictures display more in Western manuals.
Another striking difference between these two cultures is how human beings are depicted; they are depicted in a detailed way in Chinese manuals while Western writers seem to avoid the appearance of human beings or the distinction between genders. This finding is newly raised in this study.
Besides, the data reported here appear to challenge the assumption that Chinese manuals are more colorful [37] , as only the front page is proved more colorful in Chinese manuals rather than the whole manual.
Additionally, a significant difference shows that visuals in Chinese manuals are more often put right to text in declarative information, instead of vertically as was put forward by previous studies [16] , [17] .
It is an observable fact is that we did not find evidence of assumptions on neither the less clear relationship of visual and text [22] , [27] - [29] nor the redundant or elaborative relationship [16] between Chinese and Western manuals.
The majority of differences mentioned above seem to imply that Western visuals tend to focus more on helping the user to finish tasks than Chinese manuals. So, there are more visuals in operational information, and visuals are specific, such as technical line drawings and detailed owing to detail-blow up pictures. On the other hand, the entertaining function seems to be more important in Chinese manuals; cartoons, friendly human images, and colorful front page contribute to creating a welcoming and comfortable environment for readers of Chinese manuals.
Of course, it should not be ignored that circuit diagrams are more often used in Chinese manuals, which might indicate that Chinese manuals also target at technicians such as maintenance persons, while Western manuals are only written for end users.
Summarizing, the study results indicate that the main difference between Chinese and Western manuals is the emphasis on the entertaining and the functional role of manuals.
. Limitations
Although this is a large content analysis, including 100 manuals, only manuals of household appliances are included, so the results may be affected by the characteristics of the industry. Apart from that, the results only reflect the design differences, but do not show the users' preferences, so we don't know, for example, whether it is true that people from different cultural backgrounds perceive colors in different ways [32] , [42] .
. Implication for research and theory
Many further studies can be done. To begin with, an experiment based on the differences found in this study can help to test whether Chinese people favor the entertaining visuals over functional one, and vice versa. Besides, some design constrains such as different standards and writing system between Chinese and Western cultures can be the reason that manuals in these two cultures differ from each other. Thus, it would be better to interview technical writers about their ideas on rhetorical strategies and constrains that may influence their designs. As well, it is also interesting to conduct the same content analysis on another type of industries. The coding scheme developed in this study can be applied in other similar studies to help researchers analyze visuals in a more systematic way.
IV. Implication for practice
From the perspective of manuals, this study presents the different visual design strategies between China and Western countries. This can help technical communicators realize the different strategies. Moreover, with this difference in mind, marketing personnel can understand the cultural difference better and may perform better in both markets. In the end, this difference reflects popular design in both cultures, so for practitioners in other fields, such as scientific communication, it also offers a valuable reference.
